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Chapter 20: Quantities

Overview

Quantities are calculated by many different methods. The type of
guantity, its unit of measurement, and how it is shown in the plans will
dictate the method used to calculate it. Since this is a CADD manual,
this chapter will go through the procedures used to calculate quantities
using plan and cross section drawings. A detailed description of each
item to be calculated, the means of calculation, and the accuracy
needed is reserved for another publication.

These methods will only work if you use D&C
Manager to draw or set the symbology of the
elements you need to quantify.

This chapter is broken into two sections. Calculations in plan view and
calculations in cross sections. D & C Manager will be used to calculate
items in the plan drawing and XS Reports will be used to calculate items
in the cross section drawing.

Quantities in Plan Drawings

Three different types of quantities can be calculated in the plan drawing:
each, linear, and area. All of these will be calculated using the
computation tool in Design & Computation manager. Most of the items
that need to be calculated are set up in CFLHD’s Design & Computation
Manager database. So, if you followed these standards while drawing
each element, quantity calculations will be easy. See the chapter on
D&C Manager for more information on drawing elements.

The D&C manager can be selected by picking Plan View Quantities on
Project Manager, or by selecting Design and Computation Manager
icon on the GEOPAK Main menu.
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Figure 20-1: D&C Manager Icon

If you use Project Manager, GEOPAK will automatically set Design &
Computation Manager in Compute mode. If you select Design &
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Computation Manager from the GEOPAK Main menu, you will need to
shift it to Computation mode by picking the Compute button in the menu
bar.
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Figure 20-2: Compute Icon

This will pop up the following two dialog boxes.
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Figure 20-4: Compute Dialog

The first dialog box will allow you to select the items to be calculated.
The second dialog box sets up the parameters for calculating and
reporting the quantities. The following workflows will explain the
processes for calculating quantities in each of the three types: each,
linear, and area.
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Examples of quantities to be calculated in units of each are, manholes,
trees, lights, survey monuments, etc. The following workflow will guide
you through the calculation process.

Workflow 1: Calculating “By Each” Quantities

1. Select item or items that you want calculated using the D & C
Manager item list. Double-clicking on the item to be calculated will
populate collection box at the bottom.
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Figure 20-5: Item Selection

I

il

2. Make sure the Job Number and Chain Name are correct. Output
should be Comp Book, and set to create an output file rather than
preview. Puta quantity description in the Description box and
mark Highlight in Computation and hit Compute.

FECTTE— x
Job: [100° = Chain [BL Select I Range: [150.00 View |

Output: [CompBock  [x]  File "I | manhole. out = Create ‘"’I

Descriptior: | Manholes

.=_=| s Compute | IV Highlight in Computation

Figure 20-6: Compute Dialog

3. This will create an output file that gives the station and offset,
coordinates, and total quantity for the item.
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Figure 20-7: Output

Examples of linear quantity calculations are fence, gutter, guardrail, etc.
The following Workflow will guide you through the calculation process.

Workflow 2: Calculating “Linear” Quantities

1. Select item or items that you want calculated using the D & C
Manager item list.
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Figure 20-8: Multiple Item Selection

2. Make sure the Job Number and Chain Name are correct. Output
should be Comp Book, and set to create an output file rather than
preview. Puta quantity description in the Description box and
mark Highlight in Computation and hit Compute.
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Figure 20-9: Compute Dialog

3. This will create an output file that will give the station and offset of
the beginning and ending points of the element and the individual
and total lengths.
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Figure 20-10: Output

Notice, in the example above, multiple quantities
were calculated at once. You can add the items that
you need calculated in the collection box by double
clicking on it. If you want to remove an item from
the collection box, simply double click on it in the
box.

N,

Examples of area quantities that are calculated in the plan view are,
sidewalk and concrete pavement. Since GEOPAK uses shapes to
calculate areas, area quantities are not quite as simple as the “By Each”
and linear quantities, but once you get used to it, it is a time saver. The
following Workflow will guide you through the process.
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Workflow 3: Calculating “Area” Quantities

1. Highlight the item you want to calculate, then pick the Shape
button on the menu bar.
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Figure 20-11: Place Shape Icon

2. The following dialog box will come up.

Semi-auto

& 61501A Asphalt concrete sideval

_I 37 YI Q"l — l'l P E:clusive
Tolerance IEI.1I:IEIEIEI R adiuz I.EIEII:IEIEIEI Drraw |

Figure 20-12: Place Shape Dialog

The correct level symbology will be automatically input. The
Automatic button has three choices: Semi-auto, Automatic, and
exclusive. Semi-auto will allow you to pick the items you want to
create the shape with, Automatic will create a shape around a point
that you pick inside your area, and exclusive will create a shape
where you want to exclude an area such as a planter in the
sidewalk.

3. The two methods that you can use are Automatic and Exclusive.
Exclusive is used when there is a deduction from the area, for
example a planter in the middle of a sidewalk. Automatic is used
when there is no need for deduction. The easiest method is
Automatic; the tolerance and radius values can be adjusted if
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automatic is not working. Pick Draw and pick a data point in the
middle of the area that you want the shape in. GEOPAK will draw
the shape. When you pick draw with Exclusive, GEOPAK will
prompt you to pick a data point inside the outside shape. Once If
you pick that data point, GEOPAK will highlight the outer shape
and then prompt you to pick inside the inner shape to deduct.
Once that data point is selected, GEOPAK will draw the shape with
the hole in it.

4. Go back to compute mode in D&C Manager and the following
dialog box will appear.

xq

Output: [lterm Report  [+]  File "Il.-'i‘-.rea.u:uut = Create ‘"’I

Descriptior: | Area Duantiies

.=_=| s Compute | IV Highlight in Computation

Figure 20-13: Compute Dialog

Change the Output to Item Report and pick Compute. The
following report is what will be produced.

b e e e e e +
| Fage Mo 1 |
| Pay Items List Area Quantities |
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bmmmmmmmmmm e e e e L P LT Fm—m— e Fmmmmmm e m +

| o | | ) |
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| | | |
fmm e e e e e e Fm————— fomm +
|E1501A | Aasphalt concrete sidewalk | = 59 |
pmm o e e e Fm————— it et +

Figure 20-14: Output

GEOPAK can also calculate volumes and weights of items such as
pavement and base course. But because the pavement and base
course have edge tapers, these quantities are more accurately
calculated using a spreadsheet or in the earthwork run.

Quantities in Cross Sections

Besides Earthwork, surfacing, pavement removal, and topsoil, the cross
sections are used to calculate seeding and clearing. The earthwork and
topsoil calculations will be covered in another chapter. This chapter will
provide workflows that show you how to calculate the other two
guantities.
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Workflow 4: Calculating “Clearing” Quantities

1. Open your cross section file and access the XS Reports dialog
box. This can be done by pressing the Reports & XS Quantities
button in the bottom right hand corner of Project Manager, or by
pressing Applications>GEOPAK ROAD>Cross Sections>Reports,

Figure 20-15: Accessing Reports

or by pressing the XS Reports button on the main cross-section
palette.

Crozz Sechon Reportz

Figure 20-16: Reports Icon

2. This will bring up the following dialog box.
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Figure 20-17: Reports Dialog

Press User>Preferences to bring up the following dialog box.

x
File
Mo/D ap"rear I

Master Headerl | Project Mumber
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Figure 20-18: Report Settings
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This information will be put at the top of the quantity report.
Include the Project Number in the Master Header 1 space, and the
Road Name in the Master Header 2 space.

Press the Clearing button in the XS Report dialog box.
835 Repork l_

—

——

Figure 20-19: Clearing Button

This will bring up the following dialog box. Make sure you check
the Beg Station and End Station to ensure that they are the
stations you want. For multiple station ranges, the report may need
to be run multiple times. The symbology for the Existing Ground
will not change, and the symbology for the Proposed Ground
should allow GEOPAK to trace completely across from the left
catch point, over the top of pavement to the right catch point. Cut
slope rounding, Additional Clearing in Cut, and Additional Clearing
in Fill should match what is shown in the typical sections. Each
project may have different values. However, typical values are 3.0
m or 10 ft. for Cut Slope Rounding and the Additional Clearing in
Cut and Fill should be set at 1.0 m or 3 ft. The increment is set at
500 m or 1000 ft.




e . Chapter 20 — Quantities

' _-..-..__IH CFLHD CADD Standards Manual

[ =

x

Jab [470 CurSta T1+50.00F 1
Chain [35REVZ  [+]

EBegSta 11+50.00F 1 [11+50.00F 1

EndSts  116+5885R 2 [116+58.85F, 2

— Existing Ground Line
Level | 56 Calor |4 S elect |

W eight IEI Style |2
— Propozed Finizh Grade

Level | 2,210 Calar I,'I 016244 Select |
weight [1 Style [0

¥ Cut Slope Rounding E
¥ Addtional ClearinginCut  [1.000000
¥ Addtional ClearinginFil  [T.000000
[~ Min Clearing Width [ooooooo

Incr I Sub Ewvery IEEIEI.EIEIEI[ Firzt Sub At |1+EIE=EI.EIEI

Exceptiwidth |  Additional Distance Via Station |
[T Pause on Each S
A5CII File [35eva.c File |
Apply |

Figure 20-20: Clearing Report Dialog

The Except Width can be used to subtract out the existing
pavement width. CFLHD typically does not subtract the existing
pavement out, but this can be used if needed. Press the Except
Width button to get the following dialog box

x
File
Begin Station End Station ¥Vidth
1+080 _00x1 116+58 _85r2 6._00
|1+080 _00r1 |116+458 . 85r2 |6 _00
| i dt I Delete

Figure 20-21: Exception Width
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7.

Fill in the beginning station, ending station, and width, then press
add.

8. Type in the filename for your output, then press Apply. The
following output file is produced.

o7 £30/2004 Project Munmber Fage# 1
oad Mame
CLEART WG REPORT
JCUT SLOPE ROUKDI WG - 30000 Ft
ADDITIONAL CLEASTIMG [H CUT - Loo0od P
|ADDTTIDMAL CLEASTHG ITW FILL - 1.0000 Fr
PAT WTHLUM CLEARTHG WIDTH - 2. 0000 FT
SUBTOTALS EVERY SO0, 0000 FT, PESIMNING AT STATION 10+E0. 00 METHOD INCR
(ADDTITICHAL, C_EASTHG LEFT S5IDE w 000 FE
ADDITICHAL, CLEASTHG RIGHT SIDE = 0,00 FE
STATION CLESRTRG DISTARCE ERCEFTION ARER ELETOTAL AREAS
LT T ‘WLOTH iF SE AZRES
11=50.00 1 1 5. 57 7.28 o
0, 0 FEL
11=60. 00 1 1 s | 7.1%
o, G ]
(File condepsed to Fit nformation into -EH-!.IP1-E:I
0. 00 843
19&d0. .00 B 1 34,56 T.85
0. 00 arr
1%eed. 00 B 1 3697 .19
0. 0 RS
10=60. 00 1 1 30,74 .60
0, 0 L
2000, 00 R 1 3§, 81 9.4a4 12495 02868 CaccuM 5F 20084, 0000 O
DEMITED ACRES = Q. 0An0
ITOTAL IF = 21184, 0400
[ TOTAL ACRES = 0.458683

Figure 20-22: Output

Workflow 5: Calculating “Seeding” Quantities
1. Follow steps 1 through 4 in workflow 4.
2. Press the Seeding button on the XS Report dialog box.

r

Figure 20-23: Seeding Button

3. This will bring up the following seeding dialog box. The elements
are the same as the clearing report with some additional needed
information. The Candidate Seeding Element section needs the
symbology of the slopes that will be seeded (typically the cut, fill,
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and ditch foreslopes). These are the slopes that will be seeded.
The Max allowable slope can vary on each project. This slope will
be determined during the project, but for preliminary quantity
calculations, you should use 1V:2H as the max allowable slope.

x
Job |4?EI CurSta  17+B000F 1
Chain [35REV  [=] Report Decimal 2 |
BeqSta 11+50.00R 1 | 11+50.00F 1
EndSta  116+58.85R 2 |11E+58.85 R 2
— Exizting Ground Line
Level | 56 Cilor I Select |

W eight |EI Style |2
~ Propozed Fimsh Grade

Level [ 2,810 Color IEI'IEI1E 244 S slact |
Weight |'| Style I:I

— Candidate Seeding Elements

Level I'IEI Color I 1016 Select |
W'eight |EI-15 Style I:I 7

¥ Max Allowable Slope |1.0000 - 20000 Rise:Run I
™ Subtotal Split Slope  [0.0000 - [ 0.0000

| rcr I Sub Ewvery |5EIEI.EIEIEI[ First Sub At I 1+030

Scale Factor I 1.00000 Label | 5F

ByFazz Segments | Additional Distance Yia Station |
[ Pauze on Each 5 Additional Diztance ... |

ASCI File [Freva ser _File |
Apply |

Figure 20-24: Seeding Report Dialog

4. Pick the Additional Distance button to bring up the following dialog
box.

£ Additional Distance Continue x|

v R ounding Dist From Cut I 3.000000

v Additional Seeding ln Cut | 1.000000
v Additional Seeding In Fill |'I.EIEIEIEIEIEI

0K ]

Figure 20-25: Additional Distance

5. Fill'in the appropriate values. They should be the same as the Cut
Slope Rounding and Additional clearing in fill values used in the
clearing report. Type in the output file you want GEOPAK to write
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the quantities into and press Apply.
following file.

GEOPAK will produce the

FAA0,2004 Froject Humber
Da.ul.d Hame
SEEDING REPORT
UMPER OF LEFT GCUT 5LOPES TD BE BWFASIED =
UMBER OF LEFT FILL SLOFES TO EE EWFASIED a g
UMBER OF RIGHT CUT ESLOFES TO EE EWFRSZED =
UMBER OF RIGHT FILL SLOPES TO EE EWPRSSED -0
WG DISTAMCE FROM CUT SLOPE STAKE = 3.00 Ft
ALLOWGELE SLOPE FOR SEECEMG/SODDIMG 1.0000 7 Z.0000 Risa ower Aun
ITIONAL SERDTHG LEFT  =IDE = 000 FT
ITIONOL SEEDTHG RIGHMT EIDE = Q.00 FT
ITIONAL SEEDING IM CUT a 1.00 Fr
ITIOHAL ZEEDIWG IM FILL = 1.00 Ft
UBTOTALS EVERY 00,0000 Ft BEGSINMIMNG AT STATION 10+B0.00 HETHID IMCR
INC FACTOR - WITH LABEL
ATION SLOPE DISTANCE AVERGGE TLOPE DIET & R E R SF SUDTOTEL
LT ET LT RT LT RT BOTH LT
CTOTAL]
S50.00 p 1 Q.00 0. 00 a
5 '.'Iq".'llir_i 1,37 o, a0 14 5 I
+60, 00 R L . TE 20
E 3.9!51_ 3,95 1,54 ) 27 106
+80.00 R 1 .17 48
[ H.85]) 5,31 1.33 14 Er 213
(file condensad to it information inta exampie)
‘E_ 5.%95 2.2 A0 45 TE 123
fLS+B0. 00 R 1 .25
[ 4. 35] 2.25 4,53 45 51 116
[Z0+00.00 R 1 Z2.23 4.9% I g
i F.IO)
AL LEFT RIGHT BLTH
5Fm AT0F, G000 F2FS, 0000 Ta4L. G060
Z= (065 d.07a% 1T 0E
Figure 20-26: Output
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